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name : String
kind : Kind
containedIn : Scope
uses in
search
class, enum, function,
label, namespace,
variable, typedef
returns
builds
looks for
<<use>>
<<use>>
<<subsystem>>
<<subsystem>>
name : String
hasQualifier : Boolean
specifiedAs: OccurSpecifier
ignoreUsings : Boolean
<<enumeration>>
convFunction, destructor,
destructorQualifier,
elabEnum, elabClass,
label, namespace,
pseudoDestructor,
qualifier, typename
OccurSpecifier
<<enumeration>>
Kind
NameDeclaration
Scanner
Parser
ProgramProcessor
Scope
Symbol Table
NameOccurrence
Figure 1.  	
		 . This figure summarizes the design of our system to
construct a parser front-end for ISO C++. The  "!$#%#& subsystem is re-
sponsible for initiating and directing symbol table construction and name lookup
by marshaling information about the name in a '()!+*,".-/!10"! object and directing
the search for a corresponding '23)!45!$.671+8:970 in the ;<>=?63@A3=6 ! subsystem.
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7B6C HIC B6CRQF0S
ÙÚ2TUI462rÙÝ J Ú$2 V @A B6C HIC B6CEDF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7YBIC BICZDFS67[B6C HICEDFDM\67]BIC HCZDFDMQ67B6C HIC B6CRQF0S67B6C HIC HFB
×DØM;¹Ý}ÛW4rÙÝÕÚ=Û =?> @A B6C HIC BF$G7B6C HICRGF0B
×DØM;¹Ý}ÛW4rÙÝÕÚ=Û_^`4rÜ$. JZa Ø1Û =?> @A B6C HIC BF$GJ ;WUrÛ J Ø2r× 9PO X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d 4rÜ0. JZa Ø¬Û =?> @A B6C HIC BF$G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DMQ67BIC HC BFB
d 4rÜ0. JZa Ø1×6gPh =?> X9 B6C B6CEDF$G7iBIC HC BFH7iB6C HIC BF$G7jB6C HIC B6CEDFD7B6C HIC B6CRQF0S67B6C HIC HFBI7B6C HICRGFH;ÕØ1Ü~ÛÙlk6mnkvÚ.Ø9:.áÜ;W; 9PO X9 B6C HICEDFo7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Table 1. q / 0rcs"  :Mt"r:Muwvx1zy 	 |{&xx}16~ . This table summarizes the analysis
carried out on the relevant sections of clause three of the C++ Standard in order
to decide on the nature of the attributes required for name lookup. In each case
we specify the provider of the information as either the @  !10345!""8  (TD) or the 0+8 !018$01?!. (CM), and also the location of the information as either in a '()!+*,$
1- !10"! object (NO) or in the  0+8 !18$301?!. (CM).
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gets tokens
and symbols
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lookupUnqualifiedName(String,OccurSpecifier) : NameDeclaration
lookupQualifiedName(String,OccurSpecifier, Scope) : NameDeclaration
lookupArgDependent(NameDeclaration, List<NameDeclaration>) : NameDeclaration
lookupMemberName(String,OccurSpecifier,NameDeclaration) : NameDeclaration
−− Simple scanner with
no semantic functions
getCurrentScope() : Scope
leaveCurrentScope() : void
createScope(NameDeclaration) : Scope
enterScope(Scope) : void
with symbol table data
−− Decorates identifiers
−− Provides a unified interface to the name lookup process
by encapsulating the semantics actions of both the
TokenDecorator and Parser
Delegate 
method calls implement
the semantic actions
Perform
semantic actions
Delegate 
context maintenancename lookup
−− grammar−based parser,
name lookup
Perform
ParserTokenDecorator
ActionFacade
LookupController
Scanner
ContextManager
Figure 2.  { 1 + |r y   x%	 x	   x1   s+	 . This figure illustrates the
relationships between the classes in the ?3  "!"#&#&3 subsystem. The activity
of the system is driven by the C.#&!. , which interacts with the ; 00!. via the @ 0
!10345!""8  , and with the 
. 1-  0+8 6 6 !. and  0+8 !018$011?!1 via the ($8:9 0 ! .
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curr : Scope
ContextManager
n : NameOccurrence
Parser TokenDecorator Scanner LookupController
Work out
initial scope
Return 
current scope
Assemble
NameOccurrence
name lookup
Perform
Collate results
parsing
Proceed with
Get next token
Buffer token,
check lexical context
name lookup
Initiate
Scan and return
next token
Request token
Figure 3. q Wr  r   r 	%	 vx1 	  xx}16~ . This figure illustrates the sequence of
high-level actions that take place during name lookup. The role of the (8:970.1""!
has been omitted here for clarity.
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globalScope : NamespaceScope
uses
1
0..*
Section 3.3.5
−− for lables only
Section 3.3.4
− local variables
Section 3.3.2
1
0..*
Section 3.3.6
derivedFrom
Section 3.3.3
−− for parameters in
function prototypes
Section 14.3
−− for template 
paremters
contains
+ lookup(n:NameOccurrence) : list<NameDeclaration>
# findHere(n:NameOccurrence) : NameDeclaration
{abstract}
1
containedIn
<<instanceOf>>
1 0..*
NamespaceScope
FunctionScope
LocalScope
ClassScope
PrototypeScope
TemplateScope
NameDeclaration
Scope
Figure 4.  { 1   r 	%	 vx1     x~   8r % '  . Each ;" ?! object contains a
list of '( !.45!".6 .+8:970 instances, along with name lookup functionality. The ;$ ?!
class has six subclasses, as detailed in the referenced sections of the ISO standard.
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1
name = n.name
s : NameDeclaration
:NameDeclaration
find_here
search
base classes
kind <> #function
search
enclosing scope
n : NameOccurence
specifiedAs <> #label
[ n.specifiedAs = #namespace ]
else
else
[ found symbol s ]
[ found or n.hasQualifier ]
1..*
else
0..*
Figure 5. q cr  r/  r 	%	 vx1  	   xx}1~ r y  { 1   x~  . This is a description
of the 6 .- method, which is specific to each of the six subclasses of the ;$ ?!
class. We provide for a + of returned '23)!45!$.671+8:970 objects to allow for function
overloading.
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1
:Parser :TokenDecorator :Scanner
e :NameDeclaration
:LookupController
n : NameOccurrence
ContextManager curr : Scope
B : NameDeclaration
:ClassScope
and detects member access
Identifies B as a qualifier
yylex()
checkContext()
getToken()
Identifier "B"
lookupMemberName("B",qualifier,e)
new()
getCurrentScope()
lookup(n)
{ found B }
delete()
lookup(n)
{ found B }
collate()
name = "E"
Figure 6.   Mt"$y    r 	%	 vx1 G	   xx}1~]r y  	 . This gives a detailed de-
scription of the interaction between the objects involved in the lookup for the qual-
ifier

, based on an example in section 3.4.5/4 of the ISO standard.
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